Abstract: This article explores how environmental regulation may be improved through the use of community-based social marketing techniques. While regulation is an important tool of sustainability policy, it works upon a limited range of behavioural ‗triggers'. It focuses upon fear of penalty or desires for compliance, but individual behaviour is also affected by beliefs and values, and by perceived opportunities for greater satisfaction. It is argued that more effective environmental laws may be achieved using strategies that integrate regulation with community-based social marketing. Case studies where community-based social marketing techniques have been successfully used are examined, and methods for employing community-based social marketing tools to support environmental regulation are proposed.
Introduction
There is evidence that the existing environmental regulatory framework is unlikely to achieve the sustainable outcomes desired within society. Individual compliance with regulation is motivated by a variety of factors, only some of which are targeted by regulation. Behaviorally effective law seems more likely through a combination of regulatory and non-regulatory approaches to simultaneously address multiple drivers of behavior, some of which are likely to respond to marketing stimuli. This paper makes a case for refocusing environmental regulation upon the behavior of individuals, and
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combining traditional legal instruments with behavior change tools, to better guide citizens to change their patterns of behavior with respect to the environment.
Insights from the field of social marketing, and in particular, the specific tools of community-based social marketing, can assist in reinforcing regulatory strategies. Community-based social marketing aims to produce behavioral change via direct communication and community level initiatives, concentrating upon removing barriers to change. Community-based social marketing tools are well documented; however, the use of integrated community-based social marketing programs to support regulation has not been as widely explored. The available case studies indicate that compliance with regulation may be greatly increased by applying community-based social marketing approaches. This challenges regulators to think strategically about the use of supplementary tools to enhance regulatory compliance.
There are also implications for sustainability. Mechanisms that can support regulation to change individual behavior are important because of the environmental effects of individual behavior. In the United States alone, approximately one-third of the nation's greenhouse gas emissions (almost 8% of international greenhouse gas emissions) are generated by individuals in a private, non-industrial capacity [1] . At a time when international targets for pollution reduction are also being hotly debated, means for more effective behavior change methods are needed.
This paper begins by exploring the nature of environmental regulation, recapitulating the behavioral underpinnings of regulation of individual behavior. It then moves on to explore the suite of tools advocated by the community-based social marketing movement which may complement regulation. Literature exploring the use of complementary behavioral techniques alongside regulation is discussed, followed by case studies where community-based social marketing programs have been applied to enhance the effectiveness of regulation. The paper concludes with a discussion of methods to employ community-based social marketing techniques to enhance environmental regulation.
Behavior and Environmental Regulation
Regulation has been used to alter behavior with respect to the environment, with varying degrees of success [2] [3] [4] . Statistics showing environmental degradation suggest that regulation is failing to achieve sufficient outcomes in many instances. Individuals, collectively, make a significant contribution to environmental degradation, but it is particularly difficult to effectively regulate individual environmental behaviour. It is argued here that regulation needs to be complemented with approaches that engage of all the motivating factors that drive individual compliance. This section of the paper examines the motivating factors of individual compliance which ought to be given consideration when seeking to alter individual behavior.
The Behavioral Underpinnings of Regulation
Compliance with regulation is informed by a range of factors [5] . The literature focuses predominantly upon the deterrent aspects of compliance-that is, motivation to comply through fear of penalty or punishment for non-compliance [5, 6] . This is based on Becker's influential deterrence model (following Jeremy Bentham, [7] ), which holds that obedience to regulation is encouraged by a threat of punishment, outweighing the utility of engaging in illegitimate activity) [8] . Becker's model is based on a rationalist view that the decision to engage in a criminal enterprise depends upon the likely utility of committing the crime, and the probability and severity of sanctions. In a similar vein, Tyler's instrumental perspective holds that individuals are motivated by self interest and that their behavior is shaped through changes in tangible incentives and penalties [9] . Compliance, therefore, may be encouraged by increasing the threat so that it outweighs any perceived benefits of transgressive behaviour. However, as Sutinen and Kuperan note, this model has shortcomings. It does not account for situations where low penalties have resulted in high compliance, and fails to consider the possibility that higher penalties and greater enforcement may not be cost effective or feasible [10] . The deterrent model of compliance fails to account for other factors which appear to motivate compliance. As Sutinen and Kuperan note, regulatory design that fails to account for such factors as personal morals may be ill-founded [10] .
May categorizes the deterrent basis for compliance as a ‗negative' motivation, and notes that there can also be alternative ‗affirmative' motivations for compliance which ‗emanate from good intentions and a sense of obligation to comply' ( [5] , p. 61). Often, such positive motivators are not fully understood [5] . As a result these beliefs and values may be overlooked as fundamental when designing a regulatory strategy [2] . Tyler proposes an alternative to the instrumental perspective mentioned earlier to explain these additional motivations for compliance-the normative perspective. This links compliance to reasons intrinsic to the individual-such as their personal moral views, and whether the law is perceived to be fair and legitimate [9] .
Sutinen and Kuperan refer to intrinsic motivation and morality in the desire to -do the right thing‖ as a factor that motivates compliance [10] . As they note, there is ample evidence that morality is a common motivating factor: -…many people persist in investing substantial proportions of their resources into public goods despite conditions designed to maximize free riding. In experiments of repeated prisoner dilemma games, over half of the subjects cooperate without being coerced or paid. Several experiments have shown that many people return lost wallets to their owners with all of the money inside. We also witness anonymous contributions to charity-above and beyond what tax incentives can explain. It is customary for people to leave tips in restaurants in distant cities which they never expect to visit again…‖ ( [10] , p. 178), see also [11] [12] [13] [14] [15] . May emphasizes that regulatees bring to the table attitudes and beliefs about regulations which impact upon their response to regulation [5] . Trust and legitimacy are noted as affirmative motivations for compliance. May states that where there is confidence in the regulatory authority and belief that the regulations are reasonable and just, ‗quasi-voluntary' compliance with regulation is fostered [5, 9] ; see also [16, 17] . Further, May argues that the desire of regulatees to gain the respect of others and a concern for their reputation can also contribute to affirmative motivations for compliance [5] ; see also [10, 11] .
It is clear that compliance with regulation may also arise from ‗a sense of obligation and shared commitments for fulfilling an implicit regulatory social contract' ( [5] , p. 61), rather than deterrent fears alone. While deterrence and enforcement have a vital part to play in regulatory systems, affirmative motivations, shaped by the attitudes, beliefs and knowledge of regulatees, may enhance the behavioral effectiveness of regulation.
There has been an increased emphasis in the literature upon incorporating voluntary and quasi-voluntary mechanisms which draw upon affirmative motivators to improve the behavioral effectiveness of regulation [5] , see also [2, [18] [19] [20] [21] [22] [23] [24] . The literature refers to concepts such as ‗smart' [18] and ‗responsive' [20] regulation, involving a mix of regulatory and non-regulatory instruments. ‗Self-regulatory' mechanisms for sustainability have permeated corporate behavior, with an abundance of literature on corporations moving ‗beyond compliance' using environmental management practices, such as corporate social responsibility, triple bottom line reporting, and corporate citizenship initiatives such as the UN Global Compact and the EU's Eco-Management Audit Scheme (EMAS) [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] . With the ISO 26000 guidelines (non-certifiable) on social responsibility for organizations to be released in 2010, voluntary mechanisms have gained credibility as a means to encourage sustainable corporate behavior beyond compliance. However, it is not the aim of this paper to revisit the extensive literature on corporate behavior. The focus of this paper is upon providing a framework to encourage sustainable behavior at what is arguably the ‗next frontier': the behavior of the individual [44] .
Regulation of Individual Environmental Behavior
Individual behavior is the cause of a significant number of environmental problems, yet control of individual behavior has been largely absent from environmental legislation, which generally targets industrial sources of environmental harm [1, [45] [46] [47] [48] . In the United States alone, Vandenbergh and Steinemann [45] found that individuals account for 32% of the United States' annual greenhouse gas emissions, totaling approximately 8% of global greenhouse gas emissions. This is larger than emissions totals from Africa, Central America and South America combined; and greater than emissions from every other foreign country apart from China [45] . Vandenbergh [49] also reports that individuals are the largest source of dioxin emissions in the United States, and that individuals collectively produce more air toxins than all large industrial sources in the country. Individuals are also responsible for the emission of more than 30% of ozone precursors in the United States (through the use of vehicles, residential energy consumption and use of various consumer products) [46] , as well as contributing to indoor air pollution, water pollution and waste contamination problems [47] . As Johnson ([47] , p. 120) states, -…many of the most vexing environmental problems that remain cannot be resolved without limiting individuals' environmentally destructive choices or at least without spurring individuals to take actions that reduce the harm that they cause to the environment.‖ As Vandenbergh and Steinemann argue, small shifts in individual behavior will result in emission reductions that will exceed the total emissions of whole industries, as well as other countries and even continents [45] .
Legislation can directly address some of the problems caused by what Stern labels -personal, private-sphere, environmentally significant behaviour‖ ( [50] , pp. 10,786), by the restriction or encouragement of certain behaviours [1] . However, as noted in the previous section, ‗command and control' legislation relies upon only some of the drivers of behavior [47] . There are also non-legal challenges in the implementation of law. These include the need to ensure that citizens know their obligations and have the means to comply. It is also expensive to design and enforce regulatory programs against individuals when compared to industry groups and corporations [46, 47] . As Vandenbergh and Steinemann state, ‗…individuals often lack adequate information, suffer from cognitive biases, are subject to social influences, and act in ways that are not easily understood through the lens of a rational-actor model' ( [45] , p. 1739). Additionally, regulating individuals may prove politically unpopular [51] . As Johnson notes, there is more -pollution reduction bang for the buck‖ to be gained by focusing on industry, as well as a reduced possibility of public resistance to regulation ( [47] , p. 124). However, the contribution of individuals to environmental degradation is sufficiently important to justify better regulation.
The literature has recognized that there is a need for legislation to focus on individual behavior to improve sustainability outcomes. It provides some guidance as to effective environmental regulatory design to engage individuals [1, 45, 46, 52] , including the provision of pollution reduction targets and incentives for individuals. In addition to refocusing regulation upon the individual, it is necessary to ensure that such regulation is effective. There is a growing recognition that mechanisms which harness the intrinsic motivations of individuals can improve compliance, including the use of norms and other behavioral tools [46, [50] [51] [52] [53] [54] [55] , and removal of barriers to sustainable activities [56] . Complementary methods have achieved desired behavioral outcomes in several case studies; however, greater success may be accomplished when a combination of interventions is used at the community level. The community-based social marketing movement advocates a tightly structured program involving removal of barriers to change, attacking multiple drivers of environmental behavior through the use of behavior change tools, and doing so at the community level using direct personal contact [57] . While such approaches will not be universally applicable, there will be many instances where these methods could effectively support the implementation of regulation.
The remainder of this paper demonstrates ways in which research of community-based social marketing programs applied to strengthen efforts to change behavior offers a new direction for regulatory research and praxis. While only a small number of studies have explored the specific issue of how comprehensive community-based social marketing programs may improve the effectiveness of regulation, they nevertheless illustrate that regulatory approaches, when supported by education and a combination of community based outreach mechanisms, may be more effective than those which are not supported by such techniques.
Community-Based Social Marketing
Community-based social marketing developed from social marketing, which has not always been able to transcend the barrier between raising awareness and actual behavior change, particularly when it comes to complex issues. Community-based social marketing has proven to be an effective method of affecting actual attitudinal and behavioral change by taking an interactive approach to information delivery, employing behavioral changes tools drawn from social science research. With a focus on overcoming barriers to change [57] , community-based social marketing mechanisms provide a well specified complement to regulation. This section of the paper explores the development of community-based social marketing from social marketing. This is followed by a description of the elements of community-based social marketing, with a particular focus on the behavior change tools drawn from social science research. Case studies are revised which illustrate the potential for community-based social marketing methods to be used as part of a regulatory strategy.
Social Marketing and the Development of Community-Based Social Marketing
Social marketing is the application of traditional marketing techniques to inform the public about issues. It aims to achieve socially desirable behavioral change, such as safer driving or healthier lifestyles [58] [59] [60] [61] [62] , and is often used by nonprofit and other organizations that focus on those issues. Andreasen [61] asserts that a social marketing program must have the goal of influencing voluntary behaviour to benefit individuals or society, rather than marketing the organization itself. Information-based advertising is generally used in social marketing campaigns to increase awareness of a social issue, and to ‗sell' an attitudinal or behavioral change. Proponents argue that social marketing must be more than the mere promotion of a particular idea [63, 64] , and that it must be supported by robust market research which identifies the target audience and its behavioral patterns [61, 65] .
Despite social marketing's growth as a discipline, and an increase in academic and governmental support, it is limited by a range of challenges, including confusion over its position and role [66] , and the potential for incorrect application [61] . A common criticism of social marketing is that extensive consumer and market research is not undertaken in advance of implementation, creating a gap between the rhetoric and reality of social marketing practice. As Kline Weinrich notes, -…like all buzzwords, the term is often misused‖, and -…too often, the well-intentioned nonprofit director who uses marketing techniques to raise funds for the director's organization or the health educator who creates a television commercial without even talking to the people the educator is trying to reach believes that he or she is practicing social marketing‖ ( [67] , p. 3).
Pfeiffer's analysis of a social marketing program in Mozambique illustrates how social marketing techniques may be misapplied [68] . This social marketing project promoted the use of condoms. However, stakeholders felt that the project promoted promiscuity, and contributed to the burgeoning AIDS crisis. Pfeiffer notes that Western NGOs offered ‗…a prepackaged approach to AIDS prevention… that emphasized -cost-effectiveness‖ as the bottom line for priority setting in health' ( [68] , p. 78). This detracted from the project's ability to foster good community relations, and ultimately, trust in the project. Pfeiffer notes that social marketing approaches to -changing behaviours as complex and socially volatile as sexuality may not only be ineffective, but may actually be harmful, because genuine community participation, dialogue, and monitoring are excluded from the process, while structural determinants and social context of -high-risk‖ behaviors are left unaddressed‖ ( [68] , p. 79).
A further critique of social marketing is its reliance upon advertising. Commentators have suggested that advertising is insufficient to motivate the degree of behavioral change that is often needed [57, 62] . While it is easy to distribute print media and radio/television advertisements, this is expensive and frequently ineffective at changing human behavior [57, [69] [70] . McKenzie-Mohr and Smith note (drawing upon the earlier research of Costanzo et al.) that the difficulty of changing behavior is often underestimated [57, 70] . Passive mass media marketing techniques are often powerless. Mere awareness of a problem (such as environmental degradation), and the economic self-interest gains from behavior change, may be insufficient to prompt meaningful behavioral changes [71] . Johnston argues that information based advertising undermines what it seeks to accomplish-the encouragement of individuals to take an active role in altering their behavior [71] . A diverse range of barriers to adoption of the desired behaviors may exist, which an information based educative campaign alone will do little to overcome [57, 71] .
Community-based social marketing takes a more grounded approach by identifying barriers to change, then applying behavior change tools to address these and to foster the desired behavioral change. Community-based social marketing promotes the strategic use of community-based direct initiatives, rather than mass media advertising alone [57] . The development of community-based social marketing was born out of a desire to improve the effectiveness of environmental campaigns which relied heavily upon information-based advertising [57, 72] . Kollmuss and Agyeman note that community-based social marketing has been successful because it can transcend -the gap between knowledge [and] action that has characterized many local environmental and sustainability projects to date‖ ( [72] , p. 240).
The Elements of Community-Based Social Marketing
Community-based social marketing has its foundations in social psychology. It is based on the premise that behavior change initiatives are most effective when they are delivered at the community level using personal contact [57] . It focuses upon removing barriers to behavioral change while concurrently promoting the benefits of change [57] . It does this through the use of behavior change tools drawn from social science research, including seeking commitments from participants; offering prompts as mental cues to encourage change and its benefits; developing and reinforcing norms; using captivating, credible and effective communication strategies; and using incentives that support the behavior change sought [57] . Proponents of the community-based social marketing movement encourage pilot studies of the intended program in a small section of the relevant community, and ongoing evaluation of a community-based social marketing program to measure the behavior change achieved and to refine the strategy if necessary [57] . As a result, community-based social marketing methods are clearly specified, and there is a body of empirical case studies to guide its application and inform research results. Standard social and consumer marketing approaches suggest many methods that are similar but less well documented and specific.
As the community-based social marketing movement has grown, reports of successful community-based social marketing initiatives have emerged, in particular, showing how specific tools may be implemented to foster behavior change. The following discussion is of specific techniques designated in the community-based social marketing literature. It is important to reiterate that because behavior is complex, contextual and multi-faceted, there is no mechanistic substitute for sophisticated analysis of the behavioral system targeted for change, or the people who comprise that system [23] .
A process of staged building of ‗commitment' has been used with often surprising results (see McKenzie-Mohr and Smith [57] for a useful summary). Seeking commitment to an initially small request can build commitments to larger requests [57] because individuals like to be perceived as behaving consistently [57, 73] . An individual who agrees to an initial request views himself or herself as a supporter of a particular cause, and does not want to be perceived as inconsistent.
Public commitments are particularly significant. Pallak, Cook and Sullivan's [74] report of the use of public commitment to reduce energy consumption in Iowa City provides a good example (see also [75, 76] ). Household use of natural gas and electricity was assessed during short home visits. Information about reducing energy consumption and conservation strategies was provided, and a public commitment to the program sought (residents were told that their names would be publicized with the results of the program). A second group were provided with home visits but were only asked to make a private commitment. A third control group were not provided with the home visits nor asked to make any commitment. In the group from which a public commitment was sought, a decrease of approximately 10-20% of energy usage was reported. No significant decrease in consumption was reported in the control group or the group making a private commitment [74] .
Communication as a tool of community-based social marketing builds upon marketing theory, which holds that attention must be captured to initiate behavior change [57] . Communication must therefore be vivid and personal, targeted, easy to remember, and presented by a credible source [57] . Modeling the preferred behavior is one effective method to encourage behavior change, regardless of the method of communication [57, 77, 78] . Another method, coupling effective communication and commitment, is illustrated by a program implemented by the Pacific Gas and Electric Company in California [79] . Home auditors conducted free home inspections and provided advice on energy efficiency. They employed communication strategies to capture the homeowner's attention-including comparing cracks around doors to a hole the size of a ball, and explaining the costs of not implementing improvements. They also actively involved the homeowner in the audit. The success rate of the program was high, with an estimated 60% of homeowners implementing improvements (see also [80, 81] ).
Incentives are a useful tool to motivate behavior change [57, 82] . Incentives are most effective where the incentive and the behavior are closely paired, and where they are visible [57, 82] . Positive incentives have been shown to be more effective than imposed disincentives. McKenzie-Mohr and Smith provide the example of people evading user-fees for garbage collection by illegally dumping in public waste baskets [57] . Wang and Katzev report a paper recycling scheme at a dormitory in Portland, Oregon which successfully incorporated incentives and commitment [83] . In the pilot program, four groups of residents were monitored-one group that signed a public commitment to recycle for four weeks, another group that made a private commitment, a group that was offered incentives to recycle (coupons for local businesses), and a control group that was given information leaflets. The first three groups demonstrated a significant increase in recycling, with the group provided with incentives increasing its recycling by 54%. The public commitment group increased its recycling practices by 48% and the individual commitment group by 67%. The control group, which was only provided with information, increased its recycling by 9% [83] .
Prompts can remind people to engage in activities that they might otherwise forget (such as bringing recyclable bags to the supermarket), even though they may not result in attitudinal change on their own [57] . A prompt must be noticeable, self-explanatory, and in close proximity to the site where the targeted behavior is to be carried out [57] . The use of prompts was explored by Austin et al. [85, 86] in their analysis of participation in a university campus recycling program. One department had recycling information signs detailing acceptable recyclable materials placed in immediate proximity to recycling and trash receptacles; another had the signs placed above the receptacles which were then placed several meters apart. The proximity of the prompts proved to be a key link; in the first department, recycling activity increased by 54%, whereas in the second department, recycling behavior was initially improved by only 17%, then later increased to 22% once the receptacles and signs were moved closer together.
Social norms are emphasized in the community-based social marketing toolkit. Vandenbergh and Steinemann note that social norms -…are informal obligations that are enforced through social sanctions or rewards‖ ( [45] , p. 1706, see also [53] ). Schultz et al. note that the development of social norms have been found to -…not only spur but also guide action in direct and meaningful ways‖ ( [87] , p. 429). Social norms research has uncovered two constant factors. Most individuals overestimate the prevalence of undesirable behavior, and individuals will assess their own behavior against their perception of the norm [87] [88] [89] [90] . This perception of prevalence can produce a ‗boomerang effect', whereby individuals who may otherwise abstain from undesirable behavior may engage in it, complying with a perceived common standard of behavior. Campaigns that utilize social norm tools communicate that undesirable behavior is occurring less than believed [87] .
Schultz et al. used social norms to encourage a reduction in electricity consumption [87] . In San Marcos, California, 290 households were provided with normative information about energy consumption and their energy use was monitored over four weeks. At the beginning of the monitoring period, all households received door hangers which displayed information about how much energy the household had used in the previous week, normative information about the average energy consumption of houses in the neighborhood, and suggestions for reducing energy consumption (descriptive norms). Half of the participants who used less energy than the neighborhood average received normative support (a smiling face emoticon drawn on their door hangers), and the other half received descriptive norm information. Half of the households who had higher than average energy use had a frowning face emoticon drawn on their door hangers (with the remaining half receiving the descriptive norm information only). The happy and sad face emoticons conveyed approval or disapproval for the level of energy consumption. Those households that received the frowning face emoticon reduced their electricity use by 6%, compared with a reduction of 4.6% in those households who only received the descriptive norm information. For the households who had lower than average electricity use at the beginning of the campaign, those who received the smiling face increased their energy consumption by 1%, compared to a 10% increase observed in the group who did not receive this information [87] . Schultz et al. concluded that the additional usage of norm information assisted in encouraging lower-than-average energy consumers to maintain their rate of energy consumption (approval), and assisted in motivating higher-than-average energy consumers to reduce their consumption (disapproval) [87] . As of early 2009, this strategy was being piloted in other metropolitan areas throughout the United States [91] .
The use of social norms to achieve collective environmental behavior change has been explored widely in legal scholarship, with optimism that social norms management offers a -cheap and effective alternative to more traditional regulatory means‖ ( [52] , p. 1233, see also [92] ). However, some commentators have concluded that reliance upon social norms may not prove successful where the problem is characterized as ‗large-number, small-payoff' (where change is required by a large number of people who have little economic incentive to do so), or where the desired behavioral change requires significant effort on the part of the individual [52] . Carlson notes that the feasibility of social norms management as an alternative to formal regulation depends upon -…the nature of the social problem, the context in which it arises, and the availability of other regulatory tools‖ ( [52] , p. 1233). Scholars have argued that the activation of personal norms may prove more fruitful as a complementary technique to regulation [1, [45] [46] [47] 49, 53] . Personal norms have been defined as -…informal obligations that are enforced through an internalized sense of duty to act, as well as guilt or related emotions for a failure to act‖ ( [45] , p. 1706). While not described as ‗personal norms', several tools of community-based social marketing (seeking commitment, use of prompts, personal communication, and use of positive incentives) are arguably geared towards activating personal norms.
In addition to the growing body of academic reports of community-based social marketing, websites such as ‗Tools of Change' (http://www.toolsofchange.com) and ‗Fostering Sustainable Behavior: Community-Based Social Marketing' (http://www.cbsm.com) provide many other examples of successful community-based social marketing. Environmental psychology literature is also rich with illustrations of behavioral interventions that may be implemented as a part of a community-based social marketing program to encourage environmentally sustainable behavior [93] [94] [95] [96] [97] .
Using Community-Based Social Marketing Programs to Support Environmental Regulation
While regulation alone may succeed in changing behavior in some situations, relying solely upon the force of the law may not be optimal regulatory practice [57, 98] . McKenzie-Mohr and Smith argue that the ability to regulate effectively is contingent upon the willingness of people to be regulated [57] . The examples discussed in the previous section highlight the potential for behavioral interventions to influence this willingness to be regulated, thus improving compliance [98] . The development of environmental regulation theory and practice, and of community-based social marketing, has occurred largely in parallel. More concerted research and practice could realize the benefits of synergies between them. [1, [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [99] [100] [101] . Such an effort should yield substantial practical and theoretical benefits for environmental law scholarship. The literature shows some use of behavioral interventions as a part of regulatory strategy, and case studies detail the specific use of community-based social marketing programs in conjunction with regulation.
Individual Behavioral-Based Interventions as a Part of Regulatory Strategy
Considerable recent research has shown the use of social norms as a complement, and in some cases an alternative, to regulation [92, [101] [102] [103] [104] . The literature indicates that when -…the material benefits of cooperation to the individual are large and the behavior occurs in close-knit groups‖ ( [53] , p. 1102), social norms may assist in achieving significant behavioral changes. An increased perception of social norm enforcement can flow on to ‗norm cascades', which can influence larger sections of society [92] . However, in recent times scholars have argued that social norms function in a narrow set of circumstances, which alone may not be sufficient to induce desired behavior changes [52] . In noting the ‗outpouring' of legal scholarship about norms, Carlson explains that much of the law and norms literature focuses upon changing norms in small, homogenous groups. She questions the ability for social norms management to change ‗large-number, small payoff collective action problems,' which arguably describes many environmental problems [52] . Vandenbergh suggests that -…in an increasingly crowded society, individuals face numerous situations in which acting in their personal interest will harm the collective interest, but their large numbers undermine the influence of legal and social sanctions‖ ( [53] , p. 1102). This has prompted scholars to consider the extent to which individuals can be motivated to change behavior for a reason other than the fear of social sanctions, or the opportunity for private gain [53] .
As an alternative to social norms, several scholars have suggested that activation of personal norms may influence individual environmental behavior. Stern argues that if contextual factors are robust-where laws are effective, and incentives, penalties and social norms are strong-there will be little room for personal factors to influence behavior [50] . However, where these contextual influences are weak, factors such as personal norms and beliefs are more likely to influence individual behavior. In earlier work, Stern et al. describe the ‗value-belief-norm' theory of environmentally significant behavior, which provides a framework for assessing individual behavior [100] . Their theory holds that individual choice is driven by personal norms (an internal obligation to act in a particular manner). Personal norms are activated when an individual believes that violation of a norm would adversely affect something the individual values (termed ‗awareness of consequences' (AC) in the literature), and that by engaging in a particular activity the individual would have responsibility for those consequences (termed ‗ascription of responsibility' (AR) in the literature) [50, 100] . Stern et al. note that where these ‗AC' and ‗AR' beliefs are changed, it is possible to influence individual behavior. To change beliefs, Stern indicates that narrow educational approaches (such as telling people what behaviors are environmentally beneficial, or simply that environmental disaster is looming) have not proven overly effective [50] . However, programs where information -…arrives at the time and place of decision, is linked to the available choices, is delivered from trusted sources, and is delivered personally‖ are more likely to yield success [50] . Stern also indicates that personal norm activation may be enhanced in a ‗community context', where -…face-to-face communication, mutual interdependence, and the possibility for social influence can build interpersonal norms that buttress personal norms‖ [( [50] , p. 10788). This strand of regulatory research is consistent with the community-based social marketing literature outlined earlier.
The activation of personal norms is also a focus in Vandenbergh's research. Drawing upon Ellickson's seminal work, Order Without Law [105] , Vandenbergh proposes that personal norm activation is an effective approach to reducing environmentally harmful individual behavior [53] . Vandenbergh argues that information can trigger a personal norm if it can show an individual that his or her behavior causes an environmental problem, and that a reduction in that behavior would lead to a reduction in the problem [53] . If properly communicated, he suggests, the law could provide the information necessary to make individuals aware of the consequences of their actions and accept responsibility for them [53] . He argues that the law can change beliefs about the nature of the problem, and challenge beliefs about any social consensus surrounding the problem. Law is particularly effective in doing so when it requires disclosure of specific information targeted at personal beliefs, which may in turn activate personal norms [53] . Vandenbergh proposes that publication of data on individual toxic release will activate personal norms sufficient to reduce environmentally harmful behavior, absent other barriers to the behavior change [53] . He suggests an Individual Toxic Release Inventory, modeled upon the industrial equivalent, as a potential statutory based mechanism that would convey mean and aggregate data on the relative toxic release of individuals [53] . The use of mean and median data is proposed, as gathering information on any one individual would be too cumbersome. Mean and aggregate data have been shown to be sufficient to invoke personal norms of environmental stewardship [53] .
Vandenbergh cautions that even where information triggers a personal norm, it will have little effect if an individual believes that others are not ‗doing their fair share' ( [53] , p. 1124). To ameliorate this, he proposes invoking the personal norm of reciprocity (that individuals will cooperate if they believe others are cooperating) through the provision of information that leads leads an individual to believe that others are engaged in the desired behavior [53] . In the case of an Individual Toxic Release Inventory, Vandenbergh suggests that the provision of information regarding relative toxic releases of individuals (in addition to median data) would achieve this. In a similar vein, Vandenbergh and Steinemann propose another information-based regulatory strategy designed to activate personal norms, the Individual Carbon-Release Inventory [45] . They suggest a well-designed and integrated information campaign to inform individuals of the mean, aggregate and relative carbon emissions of individuals, seeking to activate the personal norms of environmental concern and reciprocity [45] . Once more, this regulatory research has strong parallels with the community-based social marketing literature, and the specific techniques that have been empirically demonstrated to have an effect on environmental behavior.
Dernbach provides a comprehensive analysis of how climate change legislation could be refocused to activate personal norms and engage individuals in positive environmental behavior change [1] . He suggests that Congress could require the Environmental Protection Agency (EPA) to set reduction targets relevant to per capita energy consumption to directly influence individual environmental behavior [1] . Dernbach also argues that individual engagement may be encouraged through articulation of legislative findings and statements of purpose [1] . He also notes that the development and publication of reliable information, and effective communication of alternative choices open to individuals, is necessary to activate personal norms and engage individuals in climate change efforts [1] . Dernbach also advocates the consideration of incentives (such as tax credits) in climate change legislation targeted at individuals, as well as allocation of allowances for individuals who engage in energy efficient activities [1] . These are all tools which are enunciated in the community-based social marketing literature explored earlier. A final recommendation is the provision of analysis and monitoring of the behavioral effectiveness of incentives within the legislation, giving way to modification of such efforts where necessary [1] . Once again the parallels with the community-based social marketing praxis are pronounced.
It is difficult to change individual behavior with information alone where barriers exist to less environmentally harmful alternatives, or where it is more convenient to engage in the harmful behavior [1, 56] . Pollard advocates the removal of barriers to sustainable transportation and housing choices by individuals, more sustainable alternatives, and the cessation of subsidies for environmentally destructive behavior [56] . Dernbach also suggests that information alone will be insufficient to prompt behavior change [1] . He notes that it may be necessary to increase the benefits of desired behaviors or or remove obstacles to them [1] . This may include the use of financial or other incentives and disincentives. Similarly, Carlson indicates that social norms have been more readily activated by methods that increase the convenience of the desired behavior, such as a single bin for commingled recyclable material, as opposed to separate bins for different kinds of recyclable material [52] . The concept of removing barriers to change (while simultaneously promoting the benefits of change) is central to the community-based social marketing movement, and has been empirically demonstrated.
Johnson highlights an interesting non-regulatory mechanism for activating personal norms-religion [47] . He argues that churches and religious organizations have delivered strong messages about individually-caused environmental harm. These messages have -…activated personal norms of stewardship and social justice that have spurred changes in individual attitudes and behavior even without the imposition of command and control or economic-based programs by government‖ ( [47] , p. 120). Lin posits that evangelical techniques such as preaching and leadership, personal witnessing, storytelling, affirmation and obtaining personal commitment may help develop or refresh norms of personal environmental responsibility [48] . As Lin notes, former Vice-President Al Gore is ‗essentially the world's leading -evangelist‖' against global warming, frequently invoking religious imagery and terminology in preaching the climate change message ( [48] , p. 1181). Appropriate ‗cultural vouchers', who have credibility and authority within their cultural group to convey messages that will invoke personal norms, transcend evangelical practice [48] . As in religious evangelism and other contexts, storytelling also may prove a useful communication method, making abstract narratives ‗concrete and personal' by highlighting impact upon human beings ( [48] , p. 1186). The act of ‗witnessing', using personal testimony and outreach to provide evidence of one's ‗faith', is another evangelical tool suggested by Lin. This roughly correlates with the community-based social marketing tool of direct, personal contact to explain behavior change to people [48] . The evangelical tool of affirmation/empowerment may be instructive, involving individuals in solving problems by emphasizing their ability to make a difference [48] . These affirmative approaches approximate seeking personal commitment, a component of the community-based social marketing toolkit. Lin notes that evangelicalism -…involves a conscious, life-encompassing choice manifested in public professions of faith. Public acts of commitment affirm new identities and bring into force the norms of a particular community‖ ( [48] , p. 1189). Although individual pledges are resource intensive to obtain, the studies highlighted earlier indicate a high degree of success where a personal commitment to behaviour change was sought.
The literature thus indicates that complementary mechanisms can improve the performance of environmental regulation by activating personal norms. A small number of case studies of specific community-based social marketing programs provide further indications of the potential gains.
Case Studies of Community-Based Social Marketing Programs Supporting Regulation
While the examples below are few, they illustrate the potential for community-based social marketing tools to complement regulatory strategy. In Portland, Oregon, the Department of Environment Quality implemented a successful program to achieve the U.S. Environmental Protection Agency's (EPA's) legislated air pollution standards [106] . When metropolitan Portland failed to meet the standards under the Clean Air Act, the Oregon Department of Environmental Quality in 1995 initiated the Air Quality Public Education and Incentive program, a non-regulatory plan to meet the legislative standard. The program was federally approved as part of the State Implementation Program under the Clean Air Act. It targeted activities which had an impact upon emission of volatile organic compounds (VOCs)-such as vehicle and lawnmower use, and the use of certain paints and consumer products. The program relied upon community partnerships and donations from businesses, and grants from the EPA. The budget was approximately $250,000 per annum. The program of behavioral interventions was implemented in partnership with local businesses. It included:
 Clean Air Action Days: When smog levels were extremely high, voluntary pollution prevention actions were recommended by participating businesses to customers and employees. These included a reduction in driving, petroleum powered lawnmower use, and aerosol use. Retailers posted signs in their stores and held in-store announcements. This extended to media advertising by retailers such as Wal-Mart and car dealerships, which promoted -car smart‖ ideas such as carpooling and lower emission cars. Businesses were rewarded through complimentary advertising in the Portland Business Journal.  Non-work Trip Reduction: Portland General Electric and Blockbuster Video encouraged residents to reduce non-work trips through a pledge program asking them to seek an alternative to driving alone to the video store. Where customers did so, they were rewarded with a discount on their video rental. A car sharing program was implemented in one neighborhood.  Sale of low-VOC consumer products: Retail store Fred Meyer promoted low-VOC emission products through shelf signage, in-store announcements, and buttons for staff that provided information about choosing products lower in VOC emissions. Promotions were held for low-VOC products, such as discounts for low-VOC paint.  Lawnmower Buy Back Scheme: A gasoline lawnmower buy-back scheme was implemented to encourage residents to swap to electric or push mowers. Rebates were offered on electric and push mowers. The program was promoted through television advertising, in-store promotions, neighborhood events (such as a lawnmower-a-thon to test different types of lawnmowers). The program was very successful, particularly once rebates were offered on all brands of electric and push mowers.  Paint Pollution Prevention: A partnership was formed between three paint manufacturers to promote their low and zero-VOC paint products. One manufacturer offered discount coupons on the purchase of their products. Sales of zero-VOC paint increased, and several paint manufacturers abandoned production of paints with high-VOC emissions.
The community-based social marketing initiatives implemented in this program resulted in a significant reduction in VOC emissions. Oregon was re-categorized as having attained the legislative standards set out in the Clean Air Act. This case illustrates of how a range of behavior change tools, including incentives, commitment, prompts, and effective communication of information, can enhance individual compliance with regulation.
In Kamloops, British Columbia, water restriction regulations were implemented, supported by fines for illegal watering [107] . Residents were informed that fines would commence for illegal watering. They were also informed that if they reduced demand for water, an increase in water costs would be deferred. College students conducted bicycle patrols of neighborhoods to remind residents who were illegally watering of the restrictions, and to provide conservation information. Information booths were established in shopping centers. Prompts such as refrigerator magnets with information about the restrictions were distributed. Mass media was used, including advertising about the restrictions. A ‗water saving tip of the week' radio competition awarded weekly prizes and a monthly grand prize. While television advertising was not effective, the radio competition proved popular. Funds were subsequently diverted away from television advertising towards employing more bike patrol students. The community-based social marketing mechanisms supporting regulation in this case reduced water consumption by almost 15%, with further savings on electricity costs due to the reduced demand on water pumping stations.
Kassirer et al. in a best-practices report on methods to reduce garden pesticides detail a range of community-based social marketing mechanisms used in conjunction with (and absent) regulation [108] . The combination of regulation and community-based social marketing proved potent. Only communities who passed a by-law and supported it with education or community agreements were able to significantly reduce the cosmetic use of pesticides. While the ‗stick' of the law was effective, supporting this with behavior change tools was more effective [108] . In Quebec, Canada, by-laws in the communities of Hudson, St. Lazare and Notre Dame de L'Ile Perrot sought to restrict or prohibit the use of pesticides [98, 109] . Prior enforcement of the by-laws had been limited. A system of escalating fines for repeat offenders was introduced, and a comprehensive community education program implemented. The education program informed residents how they could overcome pest issues without the use of pesticides-by using home visits, patrolling by inspectors, public workshops, and mass media. Warning letters were sent to those who disobeyed the law, supported by the threat of the escalating fines. Compliance with the by-laws has since been estimated around 80-90% [98, 109] .
Lura Consulting [108] reports on vehicle anti-idling campaigns throughout Canada. Programs which combined regulatory and voluntary approaches were the most successful, generating public support for the regulation and reducing barriers to compliance and enforcement. The Greater Toronto Area Idle Free Campaign used an idling control by-law supplemented by a multi-faceted awareness campaign that included media promotion and personal contact. Volunteer ambassadors would speak with drivers in public places (schools, gas stations) to discuss the benefits of reducing idling. They sought a commitment from drivers to change their idling behavior, promoted through the posting of a windshield decal on idle-free cars [108] .
Implementing Community-Based Social Marketing Programs to Support Regulation: Some Observations
Regulation is frequently criticized as having too great a cost compared to its effectiveness [4] . A naïve response is simplistic deregulation. An alternative is to ask -how can we make regulation work?‖ There is empirical evidence that community-based social marketing mechanisms can improve understanding of and compliance with environmental law.
The literature discussed in this paper, and available case study evidence, indicates that regulatory intervention is more likely to be more cost-effective when it is embedded within a broader strategy to change behavior [1, 4, 23, 45, 47, 48, 53, 57, 72, 98, 108] . As Lin eloquently states -…efforts to change individual behavior should not rely exclusively on any single approach such as voluntary behavioral changes or strict mandates. The breadth and severity of the problem demand the deployment of a range of policy tools, including traditional forms of regulation, economic incentives, information-based regulation, education, and voluntary efforts. Numerous factors affect behavior, and the effectiveness of any particular tool for bringing about behavioral change will depend on context‖ ( [48] , p. 1148). The evidence presented in this paper shows that mechanisms to alter norms have the potential to markedly improve regulatory performance in some settings. Community based social marketing offers a well developed mix of supplementary interventions to support behavior change. Conversely, regulation can offer community-based social marketing mechanisms ‗legal weight' and add a ‗sense of seriousness' to issues that voluntary approaches alone lack [5, 98, 108] . The regulatory strategies detailed by Vandenbergh [53] , Vandenbergh and Steinemann [45] , and Dernbach [1] discussed earlier each illustrate how environmental legislation may provide a credible framework for more effective behavior change mechanisms. Synergy is available, but the praxis of combining law and community-based social marketing is undeveloped.
As Stern notes, the ‗record of single-strategy approaches to changing consumer behavior is, in short, mixed at best' ( [50] , p. 10789). Community-based social marketing offers a range of approaches that can be tailored to the target audience [22, 57] . Both regulatory and community-based social marketing theorists have explained that tools which focus on changing norms will prove useful, alongside effective and innovative communication strategies [57] . However, the mix and intensity of tools applied alongside regulation requires careful consideration. There will be a different ‗constellation of barriers and benefits' [57] for different desired behaviors, and the barriers that prevent individuals from engaging in one type of sustainable activity (e.g., cost, time, resources) may not prevent them from adopting other sustainable behaviors [57] . Given the complexity of sustainability issues, we need far more knowledge about behavior change and regulation.
Realizing the potential of this synergy will require teamwork between legal and community-based social marketing practitioners in design and implementation. The more successful programs have involved a range of partners, including commercial, government, and voluntary organizations. Trans-disciplinary praxis is often lauded but is enormously challenging to achieve. It requires not only new combinations of instruments but also new modes of collaboration.
There are ample ‗real-world' opportunities to test for the development of innovative community-based social marketing approaches to support regulation. The case studies have illustrated these for water use, emissions, energy use and energy efficiency. What is as yet lacking is a body of legal and behavioral researchers prepared to pioneer the conversion of these opportunities into practice and knowledge.
Conclusions
A common thread in the literature is that the effectiveness of regulation depends on the integration of sophisticated behavioral understanding into its design and implementation. A number of legal scholars have pointed in this direction. Martin proposes that there is a need for a behavioral jurisprudence ‗in service of sustainability.' He argues that the absence of behavioral orientation from environmental law inhibits thinking about the law as a means to achieve social outcomes, thereby reducing its effectiveness [2] . Gunningham and Grabosky advocate the concept of ‗smart regulation', the careful selection and use of multiple policy instruments applied intelligently, as a means of achieving successful regulatory design [18] . Martin and Verbeek [22] suggest a three-pronged approach to effective regulatory design that comprises management of total systems by understanding and managing transaction behavior, the use of multiple instruments at multiple points, and a structured evaluation of impediments and supports to desired change (see also [110] ). Community-based social marketing scholarship points to specific, actionable approaches to implementing parts of these ‗ideal' regulatory systems. This scholarship suggests that, in conjunction with environmental regulation, community-based social marketing offers the ability to better manage individual environmental behavior through a whole-systems approach of identifying and overcoming barriers to change, a comprehensive menu of behavior change tools, and ongoing feedback and evaluation.
While individual behavior may be viewed -…as -silly‖-not the stuff of rigorous, rational regulatory policy‖, the time has come for regulators to -…treat the individual sector with the same level of sophistication and rigor as the industrial sector and other sectors‖ ( [45] , p. 1740). Further engaged scholarship will lead to a better understanding of how behaviorally effective environmental regulation can be designed and implemented. There is a need for carefully structured experiments to create a specific body of regulatory community-based social marketing knowledge. Why should legal, environmental or social change practitioners embrace both the opportunities and complexities involved in marrying community-based social marketing to regulation? The answer is ‗because all of the indicators are that this can materially improve the effectiveness of sustainability strategies'. That reason alone ought to be sufficient to trigger the further development of this emerging field of research and praxis.
